Wood dusts induce the production of reactive oxygen species and caspase-3 activity in human bronchial epithelial cells.
Wood dusts are associated with several respiratory symptoms, e.g. impaired lung function and asthma, in exposed workers. However, despite the evidence from epidemiological studies, the underlying mechanisms are not well understood. In the present study, we investigated different wood dusts for their capacity to induce cytotoxicity and production of radical oxygen species (ROS) as well as activation of the apoptotic caspase-3 enzyme in human bronchial epithelial cells (BEAS-2B). Dusts from three different tree species widely used in wood industry were studied; birch and oak represented hardwood species, and pine a common softwood species. All the experiments were carried out in three different concentrations (10, 50, and 500 microg/ml) and the analysis was performed after 0.5, 2, 6, and 24h exposure. All wood dusts studied were cytotoxic to human bronchial epithelial cells in a dose-dependent manner after 2 and 6h treatment. Exposure to pine, birch, or oak dust had a significant stimulating effect on the production of ROS. Also an induction in caspase-3 protease activity, one of the central components of the apoptotic cascade, was seen in BEAS-2B cells after 2 and 6h exposure to each of the wood dusts studied. In summary, we demonstrate that dusts from pine, birch and oak are cytotoxic, able to increase the production of ROS and the apoptotic response in human broncho-epithelial cells in vitro. Thus, our current data suggest oxidative stress by ROS as an important mechanism likely to function in wood dust related pulmonary toxicity although details of the cellular targets and cell-particle interactions remain to be solved. It is though tempting to speculate that redox-regulated transcription factors such as NFkappaB or AP-1 may play a role in this wood dust-evoked process leading to apparently induced apoptosis of target cells.